Coronary blood flow in dogs with contractile dysfunction due to experimental volume overload.
Abnormalities in coronary blood flow are responsible for stress-induced reductions in contractile function in pressure overload hypertrophy. Less is known about coronary blood flow in volume overload. In this study, we tested the hypothesis that coronary blood flow abnormalities were responsible for contractile abnormalities in experimental volume overload hypertrophy. We examined coronary blood flow at rest and during pacing in seven dogs with contractile dysfunction secondary to chronic experimental mitral regurgitation (average regurgitant fraction at 3 months, 0.58 +/- 0.05). After 3 months of mitral regurgitation, left ventricular mass had increased from 92 +/- 8 g at baseline to 118 +/- 10 g (p less than 0.002). The slope of the end-ejection stress-volume relation, one of our indexes used to estimate contractile function, had fallen from 5.4 +/- 0.3 at baseline to 3.0 +/- 0.3 at 3 months of mitral regurgitation (p less than 0.001). In the mitral regurgitation dogs, coronary blood flow at rest was similar to that of control dogs (endocardial blood flow: control dogs, 1.33 +/- 0.12 ml/min/g; mitral regurgitation dogs, 1.16 ml/min/g, p = NS; epicardial blood flow at rest: control dogs, 1.30 +/- 0.16 ml/min/g; mitral regurgitation dogs 1.13 +/- 0.2 ml/min/g, p = NS). With pacing-induced stress, coronary blood flow increased appropriately in control and mitral regurgitation dogs. Ultrasonic dimension gauges placed in the endocardium and epicardium demonstrated no further deterioration in ventricular function during pacing in the mitral regurgitation dogs. In a separate group of five control dogs and five dogs with mitral regurgitation and left ventricular dysfunction, coronary blood flow was examined in the conscious closed-chest state at rest, during adenosine infusion, and during rapid atrial pacing (240 beats/min). Blood flow increased similarly in both groups during pacing and adenosine infusion. We conclude that in dogs with mitral regurgitation that have developed contractile dysfunction, abnormalities in coronary blood flow do not explain the resting contractile dysfunction. Furthermore, studies during pacing-induced stress and coronary vasodilation with adenosine demonstrate that substantial coronary blood flow reserve is present in this type of volume overload hypertrophy.